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MUREX MEDIC
- a new pasture species
By Dennis Gillespie, Research Officer, Division of Plant
Industry

THE M U R E X

SPECIES

Distribution and ecology
Murex medic occurs naturally throughout the
western Mediterranean region and is particularly abundant in Sardinia, Sicily, Greece
(including the Greek islands), and North
Africa. It is also present in Spain, Portugal and
Italy. In the eastern Mediterranean it is less
common and has only been found in Israel.
Murex medic is found growing on a wide
range of soil types including acid sandy soils.
In many situations it is found in association
with sub. clover, indicating similar ecological
requirements. The most obvious of these are an
adaptation to mildly acid soils, an ability to
tolerate moderate or hard grazing, and a
requirement for a Mediterranean climate with
cool, wet winters and hot, dry summers.
In some situations murex medic appears to be
a pioneer species and can be found in places
where other medics have not yet appeared.
This could be related to murex's exceptional
nodulation ability when rhizobial numbers are
low.
The Western Australian Department of Agriculture now holds the world's largest collection of the murex species, with about 450 introductions from the Mediterranean region.
Interest in developing varieties of murex
medic for use in southern Australia has been
stimulated by the realization that this species
possesses several useful characteristics not
found in other Australian medics. These are:

• The author, Dennis Gillespie (right), and senior technician Darryl
McClements evaluating part of the murex collection at South Perth.

Murex medic (Medicago murex) is a new species
of medic not previously used commercially anywhere in the world. The first variety, Zodiac, was
developed by the Western Australian Department of Agriculture and released to seed producers throughout Australia in 1988. Other varieties
are being evaluated and further releases are likely
in a few years.

• An ability to nodulate satisfactorily in soils
which are far too acid for nodulation of other
medics.
• A prostrate growth habit well adapted to
grazing.
• Extended green period.
Good nodulation in acid soils
Before the early 1980s the most common medic
varieties grown in Western Australia belonged
to the barrel medic species (M. truncatula). This
species is well suited to heavy alkaline or
neutral soils, but will not persist in acid soils
with a pH below 6.5 (1:5 soil/water) (pH 6.0 in
0.01 M CaCy due to nodulation failure.

132
Journal of Agriculture, Vol 29, No. 4, 1988

60
M. murex

Figure 1. (LEFT). Symbiotic competence of medic species.
At any given level of rhizobium in the soil, the murex
species will nodulate better than the other medics. (J.G.
Howieson, 1985.)
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In 1983 the first of the burr medic (M. polymorpha) varieties - Serena - was released to seed
producers. Cirde Valley burr medic was
released in 1985 and Santiago in 1988. When
sown with strains of Rhizobium meliloti tolerant
of add soils the burr medics nodulate satisfactorily in soils as add as pH 5.7 (pH 5.0 in 0.01
M CaCy.
Murex medic is even more tolerant of add soils
than the burr medics and can nodulate well in
soils as add as pH 5.2 (pH 4.5 in 0.01 M CaCy.
It can do this because at any given level of
rhizobium in the soil, the murex spedes will
nodulate better than other medics (Figure 1).
Add soils reduce the numbers of rhizobium in
the soil to the point where many spedes such
as barrel medic and strand medic (M. littoralis)
cannot nodulate, but murex medic, spotted
medic (M. arabica) and, to a lesser extent, bunmedic can still nodulate at these low densities.
Department of Agriculture research officer
J.G. Howieson is studying why murex medic
can nodulate more readily when rhizobial
numbers are low.
John Howieson has also identified strains of
rhizobium that are better able to survive in
acid soils than previously used strains. This effectively enables all medic species compatible
with that particular strain of rhizobium to
nodulate better at a particular pH (Figure 2).

CC169 WSM688 WSM419* WSM413
Strain of Rhizobium meliloti

As well as its ability to persist in add soils,
murex medic is able to grow on a wider range
of soil types than other medics. In particular it
can grow well on sandy surfaced soils not
suited to most other medics (Figure 3).

Figure 2. Effectiveness of
strains of Rhizobium melU
at producing nodulation ii
two medic species.
(Experiment sampled two
years after sowing. Data
from J.G. Howieson.)

Prostrate growth habit
All commerdal medic spedes grown in Australia have a fairly ered growth habit. The murex
spedes is unique in being prostrate while
vegetative, thus forming a dense low sward. It
is similar in this resped to sub. clover. Because
of this prostrate growth habit, murex can be
grazed hard until flowering starts.
Experiments to measure the effed of grazing
on seed yield of murex medic have indicated
that grazing before flowering increases seed
yield, as is also the case with sub. clover. By
contrast grazing usually reduces the seed yield
of the more ered medic spedes (Figure 4).
Hard grazing during flowering, however, will
reduce seed yield because flowers and pods are
easily accessible to grazing animals.
• Prostrate growth habit of Zodiac under grazing at
Avondale.

The WSM419 strain of rhizobium released to
Western Australian farmers in 1985 was far
better at surviving in add soils than the previously used strain CC169. In 1988 an even more
add tolerant strain - WSM540 - was released
and is now the strain used in the Group A
inoculant in Western Australia.
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• Extended growing season shown by murex medic in
experiments at Arthur River. Foreground: Seaton Park
sub. clover; R.H.S: 8B40.2.1. sub. clover; Centre rear:
Circle Valley burr medic; L.H.S. and L.H.S. rear Murex
medic.

Pasture s p e c i e s and their suitability
to different soil t y p e s
Soil type

PH*
CaCl,

Sands including 4.0-5.0
gravelly sands

•

Forest gravels

4.2-6.0

•

Sand over clay

4.5-5.5

•

Sandy loams

<5.0

Sandy loams

5.0-6.5

Grey clays

5.3-6.5

Red clay loams

6.0-8.0

Bunmedic

Sub.
clover

Barrel Murex
medic medic

o
o

o
o

•
•

•
•
•

o

Extended green period
Varieties of the murex species can remain
green in late spring for up to three weeks
longer than sub. clover varieties which flower
at a similar time. The reasons for this delayed
senescence have not yet been clearly established, but it is likely either that murex medic
has a deeper root system or that it makes better
use of water in the root zone.
The longer green period will result in higher
quality feed being available to the grazing
animal than that from other legume-based
pastures which have already dried off. This
should result in animals having a higher
bodyweight in early summer. Weights of sheep
grazing murex have been up to 8.8 kg per head
heavier than sheep grazing sub. clover in
preliminary unreplicated trials, but this trend
has not yet been confirmed by further more
detailed experiments.
ZODIAC
Zodiac is the first variety of murex medic
released to farmers.
This variety was collected in north west
Sardinia in 1977 by Dr CM. Francis and
Mr D.J. Gillespie. It was growing on a granitic
sandy soil of pH 6.0 in association with sub.
clover, serradella, burr medic and lupins.
Zodiac was selected for its excellent vigour,
good growth habit, lack of pod spininess and
good seed yield. It has been widely tested
throughout Australia since 1984.

•

•

* Approximate p H range in top 10 centimetres
• Species well adapted
O Species suitable on some soils

Figure 3. Pasture species
and their suitability to
different soil types.
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Figure 4. The effect of
grazing before flowering
on subsequent seed yield
of medics at New Norcia.
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• Leaves of Zodiac are dark green and show characteristic
white flecks in winter.
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5320 Circle Valley 4980
Variety

It is a mid to late season maturing medic,
flowering about 118 days after sowing in early
May at Perth. It is recommended for areas
receiving more than 450 mm average annual
rainfall. However on good quality soils and in
southern areas with cool spring weather,
Zodiac can be grown in areas receiving as little
as 425 mm
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Paddocks can be grazed over summer to
remove top growth, but livestock should not be
allowed to eat too many pods in the first year.
Sheep easily gather pods, especially on hard
setting soils, and little seed passes through the
animal. Hard grazing over summer can therefore considerably reduce seed reserves in the
first year.
Management after establishment year
Cropping
The Department of Agriculutre recommends
cropping in the second year for several reasons. Cultivation buries the pods, making them
inaccessible to grazing animals. This creates a
reserve of hard seed in the soil that allows
satisfactory regeneration for several years.
Stand density of the medic in the year after the
crop will not suffer, as would be the case with
sub. clover, because of the medic's higher level
• Zodiac pods are large, oval and hard with short spines.
of hard seededness.
They vary in colour from light brown to black. (Silhouette
shows actual size.)
Another reason for cropping paddocks of
Zodiac in the second year is that only about 45
Zodiac should be grown on soils of pH 5.2 (pH per cent of the seed set will be soft seed which
4.5 in 0.01 M CaCy or more. Forest gravel soils, will germinate in that year. This compares with
deep sands and areas with excessive waterlog- about 80 per cent soft seed in a sub. clover
ging should be avoided. (See Farmnote No. 17/ variety such as Seaton Park. Thus from similar
88 'Zodiac - the first murex medic'.)
seed yield in the first year, Zodiac would have
only about half as much seed germinating in
Establishment
the second year as would Seaton Park. (In
subsequent
years the plant density of Zodiac
Establishment techniques for Zodiac medic
will increase as seed softens from several years'
should be similar to those recommended for
other medics and for sub. clovers. The best time seed bank.)
to sow is after one or two crops when there are If the paddock is not to be cropped in the
few weeds. The seed can then be planted close second year, the Department recommends a
to the break of the season without the need to
shallow, dry cultivation close to the break of
wait for the first weed germination.
the season to bury pods. This should not be
attempted
if seed has already germinated from
The sowing rate should be six to eight kiloearlier rains as these plants will be destroyed.
grams per hectare and seed should be inocuExperimental results have shown that shallow
lated and lime pelleted, using Group A medic
inoculant. Fertilizer rates should be the same as cultivation increases the chances of successful
establishment of medics compared to establishthose used when establishing other medics or
ment from pods on the surface (Figure 5).
sub. clovers.
If lucerne flea or redlegged earth mite are
present at emergence, or if they appear soon
afterwards, spraying is essential in the establishment year. (For details of chemicals and
rates see Farmnote No. 67/86, 'Redlegged earth
mite and lucerne flea in Western Australia').

Figure 5. The effect of
shallow cultivation before
germination on legume
seedling establishment at
Avondale in 1988.

Zodiac should be grazed at moderate rates from
about five to six weeks after germination in the
establishment year. This will help reduce weeds
and will encourage a prostrate, dense sward to
develop. Sheep should be removed during
flowering and seed set in the establishment
year, to encourage the greatest possible seed
production.
Sub. clover

Murex medic

Burr medic
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Once established, paddocks of Zodiac will
benefit from regular cropping. Even frequent
cropping such as year-in year-out should not
create problems with persistence, providing a
good reserve of seed that is not accessible to
grazing animals is built u p in the early years.
Grazing
Zodiac can be grazed as hard as sub. clover
during the vegetative period, with no detrimental effects. Once flowering starts, however,
consumption of flowers and pods by grazing
animals will reduce seed yield.
At normal stocking rates and with good spring
growing conditions, Zodiac will produce a
large amount of herbage and the sheep will
have an excess of feed. Under these conditions
reductions in seed yield will not be large and
will not affect the persistence of the stand.
However, very high stocking rates in spring
should be avoided.
Less than 5 per cent of murex seed passes
undigested through the sheep. By contrast, as
much as 20 to 25 per cent of the seed of the
burr medics passes undigested in the dung.
Hard grazing of murex medic during summer
could therefore result in almost all the seed on
the soil surface being eaten and digested.
Stock will generally be in good condition if
they are eating pods, so stock condition is not a
reliable guide to a paddock's carrying capacity
and to the medic's ability to regenerate satisfactorily. A better guide is pod density, especially if little or no seed is buried and inaccessible to animals. A seed reserve of 100 kg/ha is
considered the minimum for adequate regeneration. This is equivalent to about 400 pods
per square metre, or about one pod in every
five centimetre square (25 sq.cm.)m

Junee Paradana Palestine Zodiac Kyambro
Species
Junee T.subterraneum Paradana T. balansa
Zodiac M. murex Kyambro T. resupinatum

Palestine T.fragiferum

Figure 6. The effect of redlegged earth mite (RLEM) in
spring on seed yield in several legume species.

Chemical control of broad-leaf weeds in medics
is much more difficult than it is with sub.
clover. Most chemicals now available do have
some detrimental effects and these often
depend on environmental conditions. The
safest chemicals to use on Zodiac medic at
present (December 1988) are:
• Tribunil®, at 850 g/ha, causes little damage
to Zodiac and is safe on most other legumes.
Spray after the three-leaf stage but before
flowering.
• Igran®, at 500 mL/ha. This chemical has
given variable results in different seasons so
should be used with caution. Spray between
the three-leaf stage and before flowering starts.
• Diuron plus 2,4 D-B, 200 to 300 mL of
Diuron plus 300 to 400 mL of 2,4 D-B per
hectare applied when the medic has reached
the five to six leaf stage. This mixture can
damage Zodiac growing on sandy-surfaced
soils but is generally safe to use on Zodiac
growing on loamy or clayey soils.
• Reglone® (Diquat), MCPA, or any mixture
containing MCPA, have caused severe damage
to Zodiac and should not be used.

Weed control
Weeds are easier to control in murex medic
than in the burr medics because hard grazing
in winter can be used to control weeds, with no
adverse effect on the medic.
Selective grass herbicides can be used to
control grasses in all legume-based pastures
including murex medic. Simazine® sprayed
post emergence at u p to 750 mL/ha can be
used for silver grass control.
Spraytopping for grass control using Gramoxone® is an option in murex medic pastures
providing the spraying time does not coincide
with early flowering of the medic. If mixed
pastures are sprayed at flowering, medic seed
yield will be substantially reduced.
D Severe damage to flowers and newly emerging leaves of
Serena burr medic caused by redlegged earth mite.
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Because of Zodiac's tolerance of grazing,
spray-graze techniques up to about eight
weeks after germination using mixtures of
Diuron plus 2,4 D-B or 2,4 D-B alone should
work well with this medic. However, at this
stage the spray-graze technique has not been
assessed experimentally so cannot be recommended.
Insects
The major insects likely to damage stands of
Zodiac are redlegged earth mite, lucerne flea,
bluegreen aphid and sitona weevil. Other
insect pests such as cutworm may occasionally
be a problem but are not likely to cause widespread damage.
Redlegged earth mite is a problem both at the
seedling stage and again during flowering.
Zodiac is more tolerant of redlegged earth mite
as a seedling than are most other medics or
sub. clovers. However, it is not resistant to
attack and heavy infestations can cause severe
damage. During flowering the mites invade the
growing tips of the plant and the flowers,
causing severe leaf tip distortion and flower
abortion.
The problem also occurs in other above-ground
seeding species and can reduce seed yield
considerably (Figure 6). Sub. clover can also be
affected, but not to the same extent as the
medics.
If leaf distortion or flower abortion is noticed
in spring, the medics should be checked for the
presence of redlegged earth mite and sprayed
if moderate or severe damage is seen.

Lucerne flea is a constant problem in medic
stands on loamy or clayey soils. Most medics
are susceptible, especially at the seedling stage.
Lucerne flea causes leaf damage that looks like
small windows in the leaf. (These should not
be confused with the white leaf flecks that are a
characteristic of the Zodiac variety.)
Chemicals that kill redlegged earth mite are
generally effective on lucerne flea.
Bluegreen aphids are a continuing problem in
medic pastures throughout Western Australia.
Zodiac appears to be less susceptible than the
burr medics, but this may be more an escape
mechanism than tolerance. Because Zodiac is
later maturing, it is often a short dense stand at
the time when bluegreen aphids first start to
build up on burr medic stands that are already
in flower. In some seasons, peak aphid activity
may have passed by the time Zodiac comes
into flower. However, Zodiac is susceptible to
bluegreen aphid and in some circumstances is
likely to be severely damaged. (See Farmnote
No. 108/84, 'Bluegreen aphid in subterranean
clovers and medics').
Cowpea aphids have not yet been seen to damage Zodiac, but this situation may change as
cowpea aphids become more widespread.
Sitona weevil appears to be increasing in
Western Australia and is now easy to find in
many medic pastures. In winter, the larvae eat
the nodules of medic plants and can cause
severe damage. Larvae are fairly easy to find if
a sod is dug up and broken open. The effect of
sitona weevil larvae on medic production is
not yet known. However, it is likely to be more
severe in situations where root nodule numbers are low, for example, in soils of low pH.
Adult sitona weevils hatch in late spring and
feed on medic leaves, causing scalloped edges
to the leaves. Chemical control of the larvae is
not possible, but heavy infestations of adults
can be controlled by spraying in either autumn
or spring with Lorsban EC.® at 350 mL/ha;
fenitrothion 500 at 600 mL to 1.3 L/ha; and
Gusathion A® at 700 mL/ha.
Diseases
Zodiac is much more tolerant of spring blackstem (Phoma medicaginis) than the burr medics,
but in lush stands it may show some damage
late in spring. Grazed stands are unlikely to be
damaged.

U Sitona weevil larvae attacking nodules of Circle Valley
burr medic.

Zodiac is tolerant of alfalfa mosaic virus and
plants with the virus show neither symptoms
nor yield reductions. However, seed of Zodiac
can be infected by the virus and may be a
source of infection for susceptible medic
species growing nearby.
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• Crossbreeding has
produced varieties of
murex medic with a range
of leaf marks, pod
spininess, and flowering
times.

Future research
Zodiac, the first variety of murex medic
released, is a mid to late season maturing
medic suited only to areas receiving more
than 450 mm rainfall. The main emphasis in
the murex research programme therefore, is
to identify and develop earlier maturing
varieties suited to lower rainfall areas.
Considerable progress has been made towards this goal, both with new varieties
collected from overseas and with the crossbreeding programme now under way.
Among new murex varieties from overseas
are some that flower as early as 75 days from
sowing. This is about the same maturity as the
newly-released burr medic Santiago, and
means that the murex species could be grown
in even the driest parts of the wheatbelt.
Unfortunately, most of these early maturing
lines have spiny pods so are of no use directly
as varieties but must go through a breeding
programme to remove the spines.

Emphasis has been on producing varieties that
are agronomically suited to a wide range of
environments in Western Australia. Little
priority has been given to incorporating insect
resistance into these varieties. Evaluation of
insect resistance, however, is proceeding and
this will assume more importance once varieties with early maturity, short spine length and
high seed yielding ability are available.
Further reading
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The murex breeding programme is still at an
early stage, but some selections flowering at
about 80 days with smooth pods have already
been produced. Selection, bulking up and
evaluation of these crossbreds is proceeding
as rapidly as possible.
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